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ANNOTATION

In this collection are given tables of
rocket probes of the atmosphere, conducted in
the USSR during the period of the IGY and IGC,
and a series of articles based on the generali-
zation and analysis of the data obtained. The
features of the temperature field of the strato-
sphere, the vertical stratification, the char-
acteristics of the annual path and several cases
of the anomalous heating of the Arctic strato-
sphere are analyzed.

In addition, in one of the articles methods
are described in detail for measuring and inter-
preting the meteorological parameters of the
atmosphere.
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INVESTIGATION OF THE STRATOSPHERE USING METEOROLOGICAL
ROCKETS IN THE USSR DURING THE INTERNATIONAL GEOPHYSICAL
YEAR AND THE INTERNATIONAL GEOPHYSICAL COOPERATION

I.A. Khvostikov

ABSTRACT: This article is an introduction to
the data contained in the other articles in the
collection. The results of analyzing data which
have been published previously are cited.

During the period of the IGY (July 1957 - December 1959) in .
the USSR, in cooperation with International Programs, regular launch-
ings were carried out of meteorological rockets for the purpose of
studying the thermal and wind regimes of the stratosphere and the
pressure field. The probes were accomplished in different geo-
graphical regions: In Zapolyar'ye (Franz-Josef Land), in the mid-
dle latitudes of the European part of the USSR and also on weather
ships in the Pacific Ocean (in the northern and southern hemi-
spheres). All told during the period of the IGY and the IGC, 88
rockets were launched including 35 from Franz-Josef Land (Hess Is-
land), 26 from the middle latitudes of the USSR and 27 from ships.

The results of analyzing the data obtained from the rocket
probes during the IGY have already been published in part. In the
work of A.M. Borovikov, G.I. Golyshev and G.A. Kokin [2], new data
Wwere obtained concerning the structure of the atmosphere of the
southern hemisphere. 1In the southeastern part of the Pacific Ocean
in the lower stratosphere the horizontal temperature gradient was
directed from south to north; even in late Fall (at the end of
April) the signs of the summer thermal regime were still retained.
In the upper stratosphere (21-38 km) the direction of the meridianal
temperature gradient is opposite to that for the lower stratosphere.
Above 38 km the temperature field is characterized by great irreg-
ularities.

In the central part of the Atlantic Ocean the thermal field
in the stratosphere is characterized by an interesting feature,
i.e., by the intrusion of a thermal stratosphere of the summer
northern hemisphere deep into the winter southern hemisphere,

In the stratosphere over the southeastern part of the Pacific
Ocean in late Fall, western winds prevail. The presence has been
established of a region of weak winds up to a level of 24 - 26 km.
Above this level the wind increases with altitude. Over the Central

ota
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Atlantic an anticyclone summer type of circulation in the strato-
sphere encompasses not only the entire summer hemisphere, but also
a considerable part (15-20° latitude) of the winter hemisphere.
This process of intrusion may be one of the mechanisms for the ex-
change of air between the hemispheres in the stratosphere [2].

We must also cite the work of the large number of authors who
are assoclated with the Central Aerological Observatory [1] and the
article by M.N. Izakov, G.A. Kokin, Yu.V. Kurilova, N.S. Livshits
and I.A. Khvostikov [3,4]. 1In these papers an analysis was made of
the space and time variations of the temperature. The analysis
showed that in the lower stratosphere, in the temperate and polar
latitudes, the temperature is maximum at the beginning of July and
minimum in December - January. Above 30 km there is a noticeable
shift in the maximum in the temperate latitudes in Spring and in
the polar latitudes in June.

Over the Pacific Ocean in the upper stratosphere, in contrast
to the lower stratosphere, the horizontal temperature gradient is
positive (the north is colder than the south).

In the polar latitudes of the northern hemisphere, unlike the
southern hemisphere, longitudinal differences in temperature are
observed in the upper stratosphere, where a distinction exists in
the temperature fields of the Arctic and the Antarctic. The zon-
ality of the temperatures in the Antarctic and its breakdown in the
Arctic can be explained by the stability of the circumpolar vortex
of the southern hemisphere in winter and the instability of the vor-
tex of the northern hemisphere with which the winter anomalous

heating of the stratosphere is associated [3, #]. Based on the
rocket data, on Hess Island (Franz-Josef Land) the sudden heating
was observed in January - February 1960 and 1961.

From the results of rocket launchings during the IGY the
curves of the vertical temperature distribution were classified up
to an altitude of 50 km for the polar, temperate and tropic lati-
tudes of the northern and southern hemispheres. The existence of
four typical curves of stratification has been established [3, 4].

The winter measurements of the temperature on Hess Island in-
dicate the existence of a stable temperature inversion in the upper
stratosphere during the entire polar night. Since the long-wave
radiational balance of the stratosphere, 20-50 km thick at the
polar latitudes, is negative, the air must be cooled at these alti-
tudes during the polar night. The question arises as to possible
reasons for the heating of the air in the upper stratosphere of
the polar latitudes during the polar night. For this purpose we
first looked at several circulation mechanisms and the possible
influence of the corpuscular radiation from the Sun [4].

Data concerning the wind in the northern hemisphere show that
the seasonal reorganization begins at several latitude zones at
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high altitudes. In Spring this is the onset of easterly winds at
high altitudes (about 50 km); with the passage of time they '"creep"
down. There simultaneously exists an increase in the frequency of
the easterly winds at altitudes of 25-35 km. Thus the reorganiza-
tion begins simultaneously upward and downward. In Fall the wester-
ly wind "creeps" upward from below and the "ascent" of the westerly
winds from the lower tropospheric levels is less distinctly visible.
The seasonal change in circulation agrees well with the simultaneous
rocket measurements of temperature [3,u4].

The articles cited above [1-4] do not encompass all questions
and problems arising in analyzing rocket measurements, carried out
in the USSR during the IGY. This collection is intended to signif-
icantly supplement these results and to basically conclude the pub-
lication of materials obtained in connection with the fulfillment
of the IGY,.

The contents of this collection are divided into two parts.
In the first part for the first time are published the complete
tables of all rocket measurements conducted during the IGY (July
1957 - December 1959). 1In the tables are given the measured values
of temperature and pressure every 1 km and also the values of the
altitudes of the major isobar surfaces and temperatures on these
surfaces. The articles are prefaced with an article by I.S. Skura-
tova containing a brief description of the pressure and temperature
gauges, the radiotelemetric line and the calibration of the gauges
prior to rocket launch. In addition, a method is discussed in this
article for interpreting the rocket measurements of temperature and
pressure and brief information is given concerning the accuracy of
the method.

In the second part of the collection are published four art-
icles. In one of these articles the problem discussed above con-
cerning the temperature stratification of the atmosphere is analyzed
in greater detail (the article by Kurilova, Yu.V. and Khvostikov,
I.A. "Classification of the Temperature Stratification of the At-
mosphere up to Altitudes of 45 km").

In the article by L.A. Ryazanova, "Features of the Temperature
Regime of the Layer at 25-50 km", the pecularities of the diurnal
and annual temperature path are analyzed for the polar and the
temperate zones with the selection of two layers: the lower from
25 to 35 km and the upper from 35 to 50 km. Certain data are given
on the interdiurnal variability of the temperature.

Finally in the article by A.A. Petrov and L.A. Ryazanova,
"Three Cases of Sudden Heating of the Arctic Stratosphere'", cases
of sudden heating of the stratosphere are analyzed from rocket data
on Hess Island.
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METHODS OF MAKING MEASUREMENTS AND INTERPRETING THE
METEOROLOGICAL PARAMETERS OF THE ATMOSPHERE
USING ROCKETS

I1.S. Skuratova

ABSTRACT: This article prefaces the tables of
data from rocket probes of the atmosphere. Data
are cited on the instruments employed in the in-
vestigation and the methods used to interpret
these data. Formulas are given for computing
the pressure and temperature.

Materials published in the tables of this collection have been /6%
obtained as a result of measurements carried out by means of mete-
orological rockets, whose measuring apparatus, as well as the method
of probing and interpreting the measurement results, have been de-
veloped in the Central Aerological Observatory of the Central Board
of the Hydrometeorological Service. A detailed description of this
method of rocket probes has been given in [1-6]. Below we cite
brief data on the measuring instruments of the rocket and the method
used to interpret the data.

The pressure was measured by a membrane rheostat counter in
a range from 760 to 10 mm Hg and by a thermal manometer of Pirani
type from 5 to 10 mm Hg. The thermal manometers possess a high
stability of response. Their time lag, which is insignificant at
low altitudes, was taken into account at high altitudes by intro-
ducing the proper corrections. The manometers were calibrated for
temperature and pressure. During the flight the temperature of
the manometer walls was measured. The drainage openings for the
Pirani manometers were placed at a distance of 6.5 calibers from
the end of the needle at diametrically opposed points of the rocket
surface; the drainage openings for the MRD instruments were placed
at a distance of 9.3 calibers from the end of the needle. The
arrangement of the drainage openings of the manometers is such that
the aerodynamic errors in measuring the pressure are minimal.

In the middle part of the needle are placed four tungsten re-
sistance thermometers for measuring the temperature of the atmos-
phere. The thermometers are attached on insulated corner plates
at a small distance from the surface of the needle. When the rock-
et moves, the thermometers are washed with a stream of air. They
have stable characteristics, great strength and high sensitivity.

% Numbers in the margin indicate pagination in the foreign text.
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In addition, auxilliary resistance thermometers are installed which
measure the temperature of the needle at the inner ends of the sup-
porting corner plates; this measurement is essential in order to
take into account the effect on the reading of the thermometers
from radiation from the needle and the heat exchange through the
supporting system.

The thermometers and the manometers were connected according
to the circuit of an unbalanced Winston bridge and their readings
were transmitted to Earth by means of a radiotelemetric line.

The radiotelemetric line consists of a mechanical commutator,
a transmitter, a radar responder, an antenna system, power sources
and a receiving instrument on Earth. The commutator has 60 commu-
tator bars and a commutation interval of 5 sec. The voltage is
taking from the commutator bars by a system of brushes and fed to
the input of the radio transmitter whose frequency varies in ac-
cordance with the change in the voltage fed to it. In the radio-
telemetric line a time resolution of channels is used, the trans-
mission is carried out by means of frequency modulation. The re-
ceiving instrument of the radiotelemetric line consists of a short- /7
wave radio receiver and a wide-angle attachment, containing a
system of automatic frequency tuning. The screen of the cathode-
ray tube of the wide-angle attachment is photographed on motion
picture film, moving perpendicular to the line of resolution of the
tube.

At the beginning of each cycle of operation of the commutator,
control signals are transmitted from a special bridge of highly
stable resistors thus permitting the nonlinearity of the radiotele-
metric line characteristics and the instability of its operation to
be taken into account.

Before the beginning of the launch the entire measuring appa-
ratus of the rocket in the chosen form goes through a control check-
out. Using a PPTV-1 potentiometer the output voltages of the gauges,
as well as the recording of signals through the radiotelemetric
line, are measured. The values obtained are compared with the cal-
ibration curves. A discrepancy no greater than 1 mV from the cali-
bration curves 1s allowable.

All the measuring apparatus are concentrated in the nose part
of the rocket. At a given altitude the nose part of the rocket is
separated and descends by parachute. The measurements of the therm-
odynamic parameters of the atmosphere are made both during ascent
and during descent, but for the basic data the results of measure-
ments obtained during descent are used.

The pressure in the free atmosphere was computed from the pres-
sure measured by the manometers by means of the following equation:
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PO is the pressure inside the manometer; T, is the temperature of

the free atmosphere; Tg is the temperature of the manometer walls;

Mo is the Mach number; ¥ is the thermal coefficient of restitution

of the manometric attachment; P is the coefficient of the pressure

of the manometer; I is the leng%h of the free path of the air mole-
cules; ry is the radius of the intake tube of the manometer.

The values of M., r, Pu and I depend on the temperature of the
free atmosphere. In computing the pressure we used the values of
the temperature measured by the resistance thermometers. If tem-
perature measurements for some reason were lacking, then in comput-
ing the pressure in the free atmosphere we used the method of suc-
cessive approximations. If we assume that in zero approximation
the pressure varies with altitude according to the barometric for-
mula and if we use the formula,
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(where M is the molecular weight of the air; g is the acceleration

of the force of gravity; R is the universal gas constant; and 2 is

the altitude) we find the temperature in zero approximation. If we

use the zero approximation of the temperature we can compute the

values of M_, », P, and 7. If we use these values according to (1),

we can compute the pressure in first approximation, etc. The compu-
tations are made as long as the approximations do not converge. /8
The dependence of the thermal coefficient of restitution on the ——
Mach number (M_) and the Reynolds number (R,) was studied experi-
mentally and represented in the form of a family of curves according

to which the computation was made. The coefficient of pressure of

the thermal manometer depends on the number M, and on the angle of
attack a. This dependence was determined theoretically and experi-
mentally.

The computation of the temperature environment according to
the temperature measured by the thermometer, is made according to
the following formula:
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where T, is the temperature of the environment; T _ is the tempera-
ture of the filament of the thermometer; » is the thermal coeffi-
cient of restitution; y is the ratio of the heat capacities; F_ is
the gas constant for the air; V is the velocity of the flight 3¢
the rocket; py is the density of the filament material of the ther-
mometer; Cg is the specific heat capacity of the material of the
thermometer; W is the size of the thermometer; % is the coefficient
of heat capacity; S is the area of the thermometer surface; t is
the times; €; i1s the ccefficient of absocrption by the thermometer

of the short-wave solar radiation; e, is the coefficient of absorp-
tion by the thermometer of the long-wave radiation from the Earth
and the atmosphere; e3 is the radiation coefficient from the thermo
meter; &g is the stream of solar radiation; ¢p is the current of
long-wave radiation from the Earth and the atmosphere; wgy is the
reflection coefficient of the short-wave radiation by the needle;
W)y 18 the reflection coefficient of the long-wave radiation by the
needle; o9 is the Stefan-Boltzmann constant; T, is the temperature
of the needle; @; is the Joule heat, liberated by the current of
the electrical measuring circuit in the thermometer; ¢ is the func-
tion of heat exchange through the supporting system; T; is the tem-
perature of the inner end of the corner plates of the thermometer;
Te is the equilibrium temperature; k¢ is the coefficient of thermal
conductivity of the thermometer filament; d is the diameter of the
thermometer and 7 is the length of the thermometer.

To determine the coordinates of the rocket during flight either
radar or motion picture theodolite tracking was employed.

As a result of launching the rocket and interpreting the re-
sults of the measurements, data have been obtained concerning the
altitude distribution of air pressure and temperature. Since the
measurements of the temperature and pressure are independent, the
temperature may then be computed from the pressure and, vice versa,
the pressure may be computed from the temperature. Consequently,
the method permits carrying out mutual control of temperature and
pressure, or computing one parameter from the other when no data
from direct measurements are available.

A study was made of the accuracy of this method of rocket
probing of the atmosphere. The mean square error in the determina-
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tions of temperature was 2° in the altitude range from 10 to 30 km,
f&r 40 km the error was 3°, for 50 km, 8° and for 70 km, 12°. The
mean square error in determing the pressure is u4%.

In the tables published below, the following definitions are
used:

H is the altitude (in km); T is the temperature (in degrees of
absolute scale); P is the pressure (in mb).

The time of launching the rocket is given in standard time.
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TABLES OF DATA FROM ROCKET PROBES OF THE ATMOSPHERE

The materials from the probes have been prepared by a commis-
sion consisting of: I.A. Khvostikov, Chairman, Cand. for Phys.
Mat. Sc. M.N. Izakov (Vice Chairman), Cand. Phys. Mat. Sc. A.I.
Ivanovskiy, Cand. Phys. Mat. Sc. G.A. Kokin, Cand. Geograph. Sc.
Yu.V. Kurilova, Cand. Tech. Sc. N.S. Livshits, Cand. Phys. Mat.Sc.
A.A. Petrov, Cand. Geograph. Sc. L.A. Ryazanova, I.S. Skuratova,
Secretary, K. Ye. Speranskiy and Z.I. Khramova.
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TABLES
OF DATA FROM ROCKET PROBES ON FRANZ-JOSEF LAND (HESS ISLAND)

IN 1957 - 1959
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P
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!
nct

H. T P P A P CH. T Pl
' . 24 237 ‘33,5 | 27 236 22.1
20 258 858 25 238 20,8 28 | 242 19.3
4! 23 43'1 26 238 25,4 29 241 16,8
5 50 38'4 27 241 21,6 30 241 14,6
5 239 557 28 243 19,3 31 . 241 12,7
%5 557 55’5 29 1243 16.8 32 241 10.8
57 341 591 31 246 12,4 |, 34 242 8,22
55 Sal 192 32 250 10.8 35 244 7.16
30 246 1470 34 255 8.41 37 253 5.43
31 249 12'7 - 3 | 255 7,32 38 255 4,84
% 250 9'c6 37 259 5,56 40 262 3.67
% 21 84l 38 262 4.84 41 266 3.20
¥ 5% &3 40 268 3,84 \
37 259 2% |4 275 3.35 Main[
st |2 | 2| 298 | 1oohay Supfaces
: 43 284 2,66 sobar. e
3,76 - - Maini
Isobar ‘SuF"Faces] K H T
P H T 200 12,1 220
150 | 14,0 © 299
v 100 16.7 230. .
P H T - 200 11,7 234 70 | 19,1 233
150 14,0 235 50 21,5 232
100 16.4 236 30 25,0 236 . -
200 11,5 238 70 19,0 236 - 925 26.3 233
150 13,6 238 50 21,3 236 20 27.6 240
100 16.3 237 30 249 238 15 29 9 241
70 18.8 238 25 26.2 238 10 32.4 241
50 20.7 236 20 27.6 242 5 31,7 255
30 | 24,5 239 15 29.7 245 '
A I NS N Wl
2 5 5 s
12 %9,6 245 I Time of Rocket Laun
10 327 262 Ju]y 27, 1958] ' 12 h 45 i ,
\ 5 - = i
S Tlme of Rocket Launch Standard LeveTsJ |
July.17, 1958] ‘1 "19°h 10 W 1 |
Time. of Rocket Launchjsmndard Leve?ﬂ H T s
b Wh’*%km‘ ;
~Standard Levels] | T il 9 22 | 28
11 237 291
H T P 11 297 243 12 236 188
12 218 206 13 236 164
13 229 |- 176 14 239 140
11 230 226 14 - 229 150 15 240 122
12 234 194 15 228 133 16 238 106
13 " 934 168 16 +931 111 17 240 92,2
14 235 149 17 228 96,6 18 | 938 80,3
15 236 127 18 230 « 84,1 19 240 70,0
16 233 108 19 232 71.6 20 239 59,5
17 235 92,2 20 230 60.9 21 | 239 53.1
18 235 - 80,3 21 232 53.1 22 239 46,2
19 236 66.8 22 239 46.2 23 237 40.3
20 236 59.5 23 | 233 39,3 | .2 238 35,1
21 236 51.9 24 233 35.1 25 | 238 29,2
22 236 44,1 25 236 129.8 26 239 95,4
23 235 39,3 2% 235 25.4 27 244 22.1

15



/19
H va P 7 T P H T i P
28 247 19.7 23 240 43,1 2% 213 22.1
29 | 248 168 2 238 37.6 % 214 19,3
30 249 | 14.6 25 | 241 32,7 27 213 16,4
3l . 951 13.0 % - 939 9278 28 213 14.0
32 245 108 27 | o239 | .24.3 | 29 215 11,9
33 245 | 9.8 | 28 | 242 20,6 30 219 103
34 249 8.41 29 244 | 180 | 31 217 8.61
35 . 251 7.32 30 246 16,4 | 32 216 7,32
36 - 251 6.53 31 245 14.3 .33 216 6.24
37 954 5,56 32 944 |27 LT b ST L T
38 260 4.95 3 | 244 1.1
39 265 4.41 34 245 9.88 Main Isobar Surfaces
‘ 35 - 245 8,61 .
36 246 767 7 ;
gg %gal; 6.53 _
5,69
39 953 a1y | F H I d |
4 | 257 4112 - |
P | H T ao| % 3.61 200 | 11,4 214
&3 | 28 312 150 13,3 |7 217
30 |- 9.0 232 45 273 243 |- gg 9 2(')‘7’
200 11.6 239 46 280 2.16 2 239 2
150 -| "13.5 238 39 3, 213
00 | 164 4| 239 Main 2 21,3 213
20 1 214 23 ISObM‘ Surfaces || 10 30'0 219
30 24,9 22338 | TaLes_ '
15 ) 29:9 249 P H . r Bct’ﬁber 2&&#5 ' [h\
10 32,6 - 245 cket.Launc
5 138’0 o 260 400 3 z)’?) 1 2%9
August ¥, ws,aJ 200 | 1o | - 2%
; "“‘ i 150 14,7 %
' 100 17,4 239
70 19'8 237 .
v go g‘ég 343 :
0 . 40
'Standard Leveis\ 2 26,8 239 2 785
¥9 : gsg 34% 3 684
H T p .15 0, 4 4 569
‘ : 10 33.8 .|  245. 5 519
5 33,8 253 g 473
4 261 595 S E— - 421
2 oz | o | Gctober 1, 1958) | 8 559
7 243 472 T‘iﬂl@ Qi RQCEet Launch %(l) 260
S 1238 393 ] 13 h “1 m 1112 %3} .
9 2‘3‘ 335 T St d d e 13 - 1168
10 298 %gs an ar Leve%‘vs] v 220 | 147
3 231 o4 15 219 | 127
12 237 216 116 217 | 108
13 236 176 H d i 17 216 83.1
15 237 Mo ' 19 219, | 66.8
16 237 122 18 210 68.4 o, 21 0.3
17 239 108 19 211 | 582 20 1K 22s
18 | 239 94,4 2 - 206 | . 49.5 2 Rt 8.4
19 239 80,4 21 204 42,2 3 208 &l 2
20 {9238 66,8 22 203 35.9 o 208 508
91 | 239 56.7 23 213 31,2 23 . 507 254
2 244 49,5 2 213 26,0 3




H | T P H T P H T P 120
.26 206 | 221 32 212 | 5.1 3l 213
27 206 | 188 33 213 | 4.52 32 | 216
28 2206 | 160 34 216 | 3,93 33 219 ’
29 207 13.3 35 218 | 351 “ | 29
S| o | se | 3 | | a7 oloo
32 210 732 | 38 | 23 | 248 Note: The ait’ituae Wa
:32 gn ggg ‘ '28' 3343 %.in :comppted from dat& of
35 | 23 531 | 41 247 1'36 1track*mg the Iaunching
36 222 4,41 42 253 1,35 .on October 25, 19‘58
olm | ge o T Mai
3,05 Matn Tsobar Syrfaces|;— —
el + o i ‘ifdb FSurfaces® J
‘Isobar Surfaces] . P f T ?
d H d ool ms 2 o200 | 106 | 21
. x w3 2 10 | 123 214
700 2,9 25 23,9 208
500 5.3 20 25,2 209 )
400 7.2 15 269 209 7
30 ' 9.1 10 28,4 208
molus) |3 |8 B
15 ; < : |
100 16.5 214 : R iTime ’.Of RO-CkEt Launc__J I
0 | 09 | oo | L 13O0
20 | 240 | 208 i October 28 19‘58‘1 - Td LV
2 | B3| X Tiweof Rocket: L,aunEEiStm i" &‘ﬁ 5|
BB o® ;s"’é e tevers 7 | T | "
. . ' Andar
3 | B3 208 an eveisL
~ . .
October 25 195J Ho| T ol 1
n \*T Time.of] » , 4 536,
R Ckﬁt un; Ah] (73 %% g zg‘l;
el | DB m || BB
9 215 27 o1 209
Sjcingi_gg-th.eveis 10 215 - 232 9 | a5 260
i1 214 184 10 218 221
S S O I I (N 11O 4
A 14 215 13 219 147
6. | 206 90,1 15 | 26 14 | 217 122
17 208 | 7302 16 211 15 215 108
18 207 60,9 17 213 16 215 :
19 207 53,1 18 211 17 21
20 208 47.3 19 210 18 | 209
21 208 40,3 20 210 19 208
22 204 33,5 21 211 20 210
23 208 27,2 22 210 21 208
24 208 243 23 210 22 207
25 209 20,6 2 210 23 207
26 209 176 | -2 209 2 208
27 209 14,3 2 210 25 210
28 | 208 11,1 97 211 2 211
29 209 9.22 28 212 27 206
30 210 7.85 29 212 28 206
3l 211 6,38 30 212 29 205

17



N }
1
Isobar‘ Surfaces Main Isobar. Surfaces
P. | H T P H T P | H T
. : . o= 400 6,2 226 - .
7 2.4 259 ' 200 | . 10,8
50 |49 | o2ea | 0L B3N 2US oG5 g7
200 10.8 219 7.1 :17% 315 - 50 19,4
50 12,9 7.1 SR IA-GR B L o 30| 22,6
50 19,7 206 %5 3.8
' .30 | 228 205 99 |. 94’9
C &} 28,7 204 15 1P 26’7
R R ;g %»g 2282'._ 5 33,5
Novenber 4 1958 s | wls 25 | 2 41,1
2 39'6 <4LA 23_..7_.~ \; L
T‘"‘i&q”; ;z:quet Launch November 14, 1958/ November T185. 1958[
A . “Time: of : Rocket Launch
Standarﬂ tevels "J ’RQCR t [auncﬂ —1— 12 h &6 -m: .
‘ e f? N LA \} -
o T p i ‘Standard:kevels|
‘Standard: Levels| |
: - H T P
6 297 403 T
7 | 221 .| 367
8 216 335 5
9 216 279 10 232
10 218 243 1 192
11 220 | 197 12 168
12 219|172 13 140
13 218 146 14 1
14 217 124 15 92,2
15 213 104 16 82,2
16 212 86,1 17 71,6
17 211 . 74,9 18 60.9
18 209 66.8 19 53,1
19 27 | ss5 20 45,1
2 205 48.4 21 3,3 -
2l 206 41,2 22 33,5
) 206 35.1 23 27,2 -
23 205 28.5 24 23,7 -
2% 207 2,2 | 2 19.2 -
25 208 19,3 26 16.4
2 205 16.0 27 13.6
27 204 1.3 -] 28 H,9
28 . 204 11,3 29 9,88 .
2 205 9.66 30 8.41
.30 207 8.03 31 7,32
31 210 6,99 | 32 6,24
SR 215 | 6,00 fooBBed whnoaed 6780 5 b
3 222 5.3l 34 " 4,63
34 230 4,52 35 4,12
37 236 2,92 |- 38 2,85 aor ' }
38 237 2,54 39 2,53 _‘
39 237 2.16 40 2,27 ;
40 237 1,93 41 2,01 | 850 1.2 |
41 237 1,60 42 1,84 700 2.6 .
42 238 1,33 43 1,36 500 5,1, 1
43 241 1,19 44 1,3 400 6,4 .
‘ 300 8,3 207 |




- S S

l
_ e _Maind . | 22
VR . T e PTG 1 _—
P H T Main Isob«apvsSurfacesmswfasc&%_;.; i
: , P H T
200 .{ 10,5 218 P H T 1
RE - — |
. 47 200 | 11,0 214 :
00410 1 A3l o} G5 | ol | 24 200 1. 1,2 | 27 |
20w 20 10 | 151 | 212 10 | 130 | 216
3020 202 70. 1 w2 [ 20 " w00 | 154 | 214
S 8l 204 50 | 19,2 20° | 70 | 17.8 214
20 | %4 205 .30 | 922 209 - 5 |- 19,9 | 210
18264 207 25 | 285 200 .30 .29 | 209
101 285 | 208 20 | 207 | 209 | -2 | 240 [ 208
e R R I < B O Y S
Time -of Rugcket. L,au.nch 2 387 222 > g. 333,1 ggg :
© 00'h 06 -min _ .-,_l_ ‘L 43,7.“ 230 s 'y Ll
Standard Leveis| | L B
= December 8,-.1958{| . . ‘
H. .} T P "Time of_,--vRoc‘ketl.Launc@ S g
T 20 h 90 m [ December 10, 1958
3 238 Standard Levels Time of Rocket Launch
5 230 ] LlETH 00 m
6 2 - H T P _ImmITTIETT
7 . . ‘ [ Ctandard:d awe .
8 | 2 — — | Standard Lavels
10 | 210 | 243 : |3 H T w3
14 211 | 122 Loy 7
16 ] 2 88.1 . AT I 5
18] 210 | 609 1l 2| 28 -
2 28 BT s | aie | 106 14
2 | 2 | 305 16 215 | 9,2 15
23 .} 210 | %66 17 215 | .78.5 16
$ B 200 | 188 19 | .22 | s82 | 18
26 | 28 157 1 99 211 | 8.2 19 | 54,3
27 208 | 13,3 21 20| 41,2 1 6 |. 46,2
28 | 28 | 111 22 | 28| 33 | 2 5 -1 393
29 e 212 9,44 23 %8 29.2 29 2. 34,2
30 -} 213 7.8 | o 208 | 243 | 28 | | 292
31 218 6.8 | 3 210 {211 |- 24 Sl
32 214 58 1 % 208 ~{ 18,0- | 25 . | 208 | 911"
3 208 18 .1 % 206|150 - 2. | 203|180
34 208 | 420 | % 206 | 127 | 27 ] -202] 164
3 212 3.9 1 2 26 | 10,6 281 200 | 146 |
g 22 312 1 30 | 26 o0 | 20 | 199 | 127 |
g7 25 288 5 208 7.67 | 30 198 | 1001 |
38 219 2,26 32 200 | 6,68 31 199 | 861 |
39 222 1,97 33 208 5,56 32 200 " 7,85 {
n | = L8] 3 208 4,03 | 34 203 6.23
42 233 L2t ) 56 208 3,43 35 206 5.56
43 22 .1 108 | 3 207, | 2,92 | 36 207 | 484 |
4 229 0.9 | 38 207 2,48 | 37 208 4,91
p . 0.80 | 39 207 | 2011 38 20 3, !
- T o | 208 1.80 .| 39 05|

19



20

P H T P H T
P | H T 150 12,8 221
30 22,5 198 . 100 | 152 212
25 23,3 198 70 17.7 - 208
- ' 20 24,4 195 50 197 204
200 10,7 219 15 26,0 - 196 ! 202
30 22.6
150 12,8 218 10 28.3 191 25 23’6 201
15}8 157),:13 : g}? 5 32,4 214 2 924.7 201 -
20 | 106 | a0 ganuary 10. 19591 o | 25 | 20
30 [ 229 200 5.1 331 224
25 24’1 202 Rok '
20 25.3 203 9L -
15 | 277 201 February 12, 1959]
10 30,0 .| 198 T :
5 35,9 206 Stq d d L 1 Time of Racket,. Launcd
. . ( andard Leve s] 04 h 00 mT—
December 12, 19581 H, | 1 p S},ggﬂg_&rd Leve]a
‘ ‘
T1me of Rocket L unch .
S aﬂ. il 245 668 H T P
4 g;g 609
6 227 452 6 23{
7 228 384 v g 320
H T P 8 221 328 . 3 o0
9 217 28 M 2 220
10, 218 232 8 Qfg
1 216 8 219 197 2 1H
12 214 12 221 168 i HH
13 213 150 13 220 143 14 216
14 215 124 14 210 1 122 15 215
15 213 106 15 212 1. 108 16 212
16 210 90,1 16 213 90,1 17 207
18 . 9206 63.8 18 209 66.8 19 21
19 207 53.1 19 205 _ 55,6 20 201
20 202 45,2 20 202 47.3 2 200
21 202 37.5 2; 20 39,7 29 199
22 198 31,2 2 203 33,5 23 204
23 202 27,9
23 198 26,0 . : 24 206
924 197 21,6 Qg 200 23.% 2% 204
25 195 18.0 2 201 19.2 - o8 205
26 196 15,0 26 200 16,4 27 206
27 196 12.4 27 202 13,3 28 211
- 28 191 10,6 gg 1203 11,6 29 218 |
29 195 8,81 206 2,8 1 3 24 | 6.68
30 203 7,5 | 3. 210 8.4 1 31 230 | 5.56
31 206 6,23 | & 28 1 LB 5 234 | 4.8
32 212 5.31 | %2 218 6,24 1 33 |:212 | 4.2
33 215 441 % 2. 5.18 | 5 248 | 351
34 219 3,84 o 335 -43,:;}5 { 35 255 | 3,20
35 221 3.27 ’ 36 259 | 2,85 .
: 3 2% 312 1 3 262 4 2!54 -
‘ 38 265 | 2,32
L43 “N"' [ B S AL SIS L P 39 267 2'06‘ :
Mam Isah&r,‘Surfaces 40 29 | 1o
P H T P A T 44 270 | 1.19
’ 4 6 0
150 12,9 213 500 5.4 235 ,
100 | 15.4 212 400 6.8 298 a e 1 o
70 17.5 207 300 8,7 216 49 262 | 0.581
50 19.5 206 200 11,0 219 50 261 0.506




1 qn
H T P H T P H T P e
: 29 296 :
51 0,441 27 230
52 0.376 g‘l’ ggg 7 00 2 231
53 0,328 4 Pyl .o 29 232
54 0.279 - Evfd 205 30 235
55 0.248 A R HES 31 236
56 0,211 4 28 3er 32 237
57 0, 184 A R+ e 33 239
58 0,157 % 248 229 34 240
59 : 0.133 3 2 18 35 243
60 0.119 5 e R 36* 245
61 0,106 pHd 1 s o 37 247
62 0.092 4l 0 168 38 249
64 0.075 o '3 40 254
65 0,067 R RE 41 256 !
66 0.060 b oo 42 258
67 0.053 b vose | 43 260
68 0.047 4 9,922 44 21
oo |7 Ll BB |
70 0.03 .
71 0,036 Main N e I
¥ Isobar Surfaces ’L‘ pgtober 9, 1959] J
——— —— ime of Rogket. Launch
Mam Tsobar. Surfacesj P H |t . 01h00mn .
, .Standard Levels| |
P l H 1 5 33,0 240
2 39.6 250 H T P
2 2.
1 45,2 | ' 268 ‘ »May 5, 1959 2 251
' _ Time of} _ 3 236
—— ‘Rocket. Launc&ﬂ—- M 244
. 5 234 ,
_ _April.2, 1959 16 h 00°m | | ; 28 | -
P by 0
Time of Rocket Launch|Standard Le*velsl_ 8 220
12 M o0m | 9 221
Standard Levels| H T P 0 22
———— il }% 220
. 219
i T P 6 238 14 217
T B e | 37
8 928 : i
o |mo |8 ® | ]
H HE 10 224 18 213
ER 11 226 19 213
2 P 12 296 : 20 214
1t 2 13 227 921 212
16’ 299 14 227 22 209 38,4
7 1 9 15 28 | 23 200 | 328
: } : P2 16 227 24 209 27,2
- 53 17 227 - 25 210 | 23,2
1 3 , 18 927 2% 211 19.2
20 22 19 927 27 213 16.4
2 24 20 28 | 28 214 | 13'6
2 o8 21 228 29 216 11.6
23 228 2 230 30 217 9'65
o 558 23 231 31 217 8.22
P o Y 231 32 217 6.84
57 530 25 230 33 217 5’81
A ot 2 230 34 217 4,9

21




22

H | r P H |'r P H 7 P \51
- L e : DR 21 | 219 |- }
» o 350 32 7| 208 L 1 2 | 218 '
37 227 3.05 33 209 o 23 215 *
38 ' | 93 2.60 34 20001 &t 2 ¢ | .91
39 ‘933 2.32 39 Wl L4 25 215
40 936 1.07 36 206 3.8 26 215
4l 239 | 1.72 37 211 1 3.8 27 | 214
2 | 2| 1053 38 2o | 3% | » | 23
43 22 |13 | 2 2y | 2% 29 210 -
Mo | Ll G | g | te | % | 28
Note: The pressure |4 AR D S ;
L 0 R Q] m. 45 236 0 cember 4, 1959
from 22t 3 _ i 2% ogs | oon ,
 main L@ | 2| 7 Ioyne of Rocket.Launch
_Isobar Surfaces 4 247 .0l hoOm .
. i e e ’
p H T Standard Leve1sl
Main oo :
30 23.5 210 Isobar Surfaces H | T P
25 .| 24,6 210 R RESRTR P
20 25,8 1 - 21l P H T o RO
15 27,5 | - 214 , . A A
10 29,8 | 26 , o
5 5.0 218 100 | 15.3 214 8 - SR
1 | 444 245 70 | 17,5 212 o A
50 |. 1974 210 10 208 1t
3 .| 225 208 1 2
25 | 2318 206 12 il RO
T 2 2.2 207 3 ool
une | A2 208 15 204 | 13 -
T e SE 11 v . - 16 201 {944 |
N OU W T 5 3.3 209 A |
Standard tevers] | 3 | B3| % | B | @ | BE
tandard ‘e H B - aa' ) 00,8
i Standard Leve S1] 1 e 236 19 i 3 |
H T .|.P October 23, 1959]| 9 xgg 37:3 |
' Ciy vk R QR 22 1 3. |
~ R i 23 195 24.8 i
10 | .26 Rocket Lawfich| | 2 194 20,7 ‘
i - 210 UL R 00w 25 194 16.8
12 212 S i 4% I 197 13.3
13 213 tandard Levels || 200 10,8
14 213 — : = 28 199 8,61
15 214 106 A . 29 198 -| - 6.84 |
16 212 88,1 H- | T P 30 200 5,56 . ;
17 213 73,3 : ‘ 31 204 . 4,525 |
8 211 624 32 206 | 37 |
19 209 53.0 ' 33 208 - 312
20 2(0 45.2 4 250 34 21l | 2'67 .
21 209 37,6 5 | 26 35 212 2,32 ;
22 208 328 6 240 36 218 2:01 |
23 208 27,9 7 238 37 222 1.76 |
24 206 24.3 8 234 38 297 157 j
25 207 21.1 9 296- 39 231 1.40 ;
% 207 18.0 10 220 40 1232 1,97 ;
27 207 15.3 1 216 41 238 113 |
28 205 13.3 18 9291 42 246 1,012
29 205 11,6 19 220 43 253 0922 |
30 204 .'9,88 20 220 44 22 | 0,84 |
31 207 8.41 : N
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24

TABLES
OF DATA FROM ROCKET PROBES IN THE MIDDLE LATITUDES OF THE USSR

IN 1957 - 1959




-~ July 27, 1957

TEuly 11, 1957) o Time of Lo
S o Time-of " Reacket:Launch| :
.Rocket: Launch i D& h.20m [} A T p

ARG5S e f ) T
Standard Levels| | Standard Lgvelsi |5 | 105 | 0,21
e T . | & | & e
- H T P ' )1
H T - P 64 193 | 0.153
' A
9 280 9 2 67 197 | 0101
3 278 | 716 2 281 68 199: 10,0841

4 275 - | 638 3 276 69 202 ' 0,0665.
5 269 556 4 271 n, 208 | D.00a
6 255 | - 490 5 263 : £ 0'8 2
7 245 422 6 256 2 0 ,0320
10 33 e 9 290 75 216 0,0149 " |
1 224 232 10 233 4 g}g 8'8%023
13 223 168 i2 232 7 200 ,0090
14 293 140 13 | 228 I 2 ‘

15 2%_3. 1 14 225 , i § i
17 523 16 29 SRR
18 223 73.3 17 221 Isabay Surfaces|
19 9931 62.4 18 221 63.8 ———

20 22 53,1 -| 19 22 | 8.0 | p IR R
21 224 4.1 20 223 44,1 . y \
2 | 25 38.4 91 224 38.4
23 | 228 328 2 225 34,3 o
24 226 27,8 23 297 30,5 500 5.4 1790
25 228 24,50 24 | 29 26.7 400 7.1} - 248
2 230 21.6 2 232. |° 923.2 "300 9,3 4 234
27 233 - 19,2 % 235 | 20,1 200 -1 12,0 |- 232
28 235 16.8 27 238 17.6 150 13.9 .1 22 |
29 236 14.7 28 241 15,3 100 15.8 | 222
30 239 12,7 29 244 13.3 70 | 17.6 221
31 241 11,3 30 - 247 11,6 50 19.3 | 222 !
32 214 | 101 31 247. 101 - 30 23.2 27 |
33 46 912 | - 32 247 8.81 % | 245 230
34 248 8.2 | 33 247 7,66 20 2.0 . 235
35 250 7.4 | & 249 6,68 15 28,9 242
36 253 6.8 | 35 253 581 10 311 247 -
37 255 36 958 5,06 5 36.4 | . 260

37 262 4.g§ 2 44.0 275

- | B2 | 38 | August 14, 1957)

T Main T 10 260 | 8,20 | RE -'T(-i!ﬂe of .

oAl 27 85 | “Récket Launch

Isobar SarfaceJ 42 272 253 | Nosgda paunch

' . 2] 43 273 232 | - ‘06Th 23 m

44 975 2.07 . 2 :

p I H T 45 276 | . 1,84

' — 2 | & | i3

700 3,2 286 48 275 1,33 H T | P
500 5.9 256 49 o 1,16 -
400 7,4 - 243 50 - 267 1,0t ,

300 9.5 230 51 %61 0,881 2 277
200 11.8 223 52 . 253 0,766 3 271 716
150 13.7 223 53 243 0,668 4 267 623
100 16.0 222 54 233 0.581 5 260 543
70 18,2 223 55 293 . 0.506 6 258 478
50 2.4 224 56 216 | = 0,432 7 250 - 412
30 236 22 57 210 0.384 8 243 359
25 249 228 58 205 0,334 | -9 235 320
20 | 2.5 231 59 201 0.292 10 226 278
15 28'8 - 236 60 198 0.253 | 11 225 243
10 32.0 244 :

25
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26

v
x|
ﬂ

T P H o P
12 227 . | 206 ‘ o :
2 300 4 9.4 20 a {253 .| 282
14 228 157 .
15 . 296 133 ‘ 200 12,2 . 227 42 258 2,43 -
17 994 101 100 - 1. 16,9 .| 224 44 269 - :
18 223 .| 86,1 ° 701 194 1 24 N
19 . 224 f 74 9 50 ' 21 ,3 228 . L g - -’*4*“:/q S
20 | 59 63°0 30 23.7 232 oo Madng
21 | 998 53,0 (2l 99 | 24 Isobar Surfaces
22 229 | . 32 L2001 26,1 7 285 — e
94 233 28.5 10 30,;8 ! 247 .P N H R . T
25 234 24.3 3 Y 28 S -
28 2492 14,7 T o S 300 ) 9.8 | -229 |
29 244 13,0 September 14,1957} 200 12,9 216
5 EY 9’88  Time or ( 174 | 23
32| 249 g.61 .| . Rocket Launch . 19,44 . 214
34 24 . 6.68 - e T TR T : y 2&,0 %’l‘ e
8% | 25 |. 58 | o.oc.o o e 25,0 8-
3 1 258 | 49 | Standard Levelds  |j - 28,3 2
ORI T R ¥ O o M o . B 1t T
2 ,66 BT B ' +:31,9 41 |
. 126 ezt L o L
41 260 ¢ 2,82 'S September 20, "’1:,9:;5'7‘
43 . 973 1.88 5 <70, ! SRR, ,
44 274 ... ..1,68 e il S T Ao
5. s 11s3 |08 R N iR
.:,_" .’-‘"2 - s l! ) T . ’ . . 4 L g’ ’ L ;"
a8 a7 1.08 S Ses - |Standard tevels:
49 .| 978 0,965 1 ot o e T
50 - 278 0.861 . _ o o
ol 576 1 o706 | 12 218 -] -232 £
2 e g 13 216 197 . . o
53 4 28 | ogsl | 1} 2 | 168 - oyl |
54 264 0,506 -2 280 -4
2 208 b T 213 | 1 3 275 | 732 |
o8 o8 0’384 17 213 | 106 4 1270 | - 845 |
g 529 » 93 18 214 | 89,0 5 264" | 562
g %5 19 214 74,9 6 | 2561 488 |
o9 - 1 20 215 61.6 7 %7 1 a7 |
g0 - 540 21 Dit4 51,8 8 239 | 367
S - 2 o2y | 41 9 233 | 316 f
62 - 541 23 . 220 35,1 10 S 2
pes 545 24 | 221 298 | 11 240~ |
o 243 % S99 24,8 12 206 |
o5 245 26 224 20,9 13 180 |
o6 245 27 295 - 18.4 14 1155 )’
ey X 28 293 16,4 15 133
pH 341 29 232 14,6 16 116 -
6 | 54 30 236 12,9 17 97,7 |
54 541 o 31 240. 11,3 18 ) 82,2 |
Lo et 1o 32 21 9.88 19 995 70,0 |
.- Main T ,g“g %ﬁ ggg g(: 324 59,6 |
1 o . ’ b 23 50-6 i
Isobar Surfaces| | % 25 - 692 | 22 023 432
P H T 36 248 5,95 23 2%. 36,6
: 37 251 5,07 ‘| 24 230 32,0 |
700 3.2 9276 g 222% 3'?75 %2 ¥ 5
, . . - 24.3
500 5.7 256 : 23 |




. s
. 1
H T P P H T H T -p |
27 ou | o1l 200 | 121 46 76 | 0.922
28 234 | 18.4 150 | 14,3 47 278 | 0.804 -
29 235 | 16.0 100. | 1618 48 280 | 0,732 "
30 237 | 14.0 0 | 1900 995 49 281 | 0.653
31 241 | 12,2 50 | 21,2 223 | 50 280 | 0581 |
32 | 244 | 10,6 30 | 24% 231 51 278 |. 0,506 |
33 26 | 9.2 25| 259 | 233 52 | 272 | 0452 |
31 29 -] 804 | 22 | 273 234 | 353 %2 | 0,384 1
35 251 670 | 15 | 295 236 54 243 | o35t |
36 253 5.82 10 | 205 244 55 - | 9298 | 0.305 |
37 255 | 4.95 5 | 3700 55 56 219 | 01267
38 258 | 4,21 2 | 425 265 57 f 216 | 0232
R S A Whacacll DO, - N+ B
4l 263 2,54 October 17, 1957} ) & i 212 | 049 ;
| B EE T e oe L E | A e
) . IS i 5 . ¥ : .li
44 266 1,63 Rocket Launch || 6 | 219 | olouss |
15 1,47 ‘07 h 36.m 1 6¢ | 221 | 0081 |
48 264 -1 1,08 }Standard Levels 67 | 230 |0,
49 263 0,965 |t 68 | 233 'o,
50 262 0,861 H 1T 69 237
51 %1 | 0,732 A 70 340
52 250 0609 71 244
53 255 0.518 7 48 72 248
54 .1 250 0,441 ! 7 73
% ] W | o | 2 o | T ‘
57 218 | o022 | 19 25 T WaiR
58 o212 | 0282 4 g 190 « llsobar Su"mhc
o | o | ouo | B\ mo| % L | w|
SRR B S 8 e e
18 28 | 7wl | 30t 92 )
19 218 | 596 20 ~1LT
20 218 ' 50,6 100 | 159
a1 219 a2 1004 188
29 20 o8 | W) 180
23 29 30,5 | % | 21
% 9% 4 | X | 2L
25 2% 26 [ B .1
% .27 184 %g %?2
97 228 16.0 181 #4
28 230 136 | 18| 2.9
2| loge | 2| w0
3l 236 C g4l fo 45.3
m ‘ 238 N 7.!6 % if " b .
] 35 213 423%,' Rogge:!& 5
- 36 244 - 3,6 : ’ 45 m
esfy a7 57 (Btandard Levels
39 | wme |. 93]
0 256 sor | H | T P
4 |. 1.76 3
42 265 1,53 |mT—T— .
43 269 1,35 3 266
41 7 1,19 3 261 ,
s | m 106 | 5 | 254 .
6| 250 ||
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H T P H T P H T P
T 13 213
15 209
10 2% i 209
1 221 17 207
12 . 221 s 1
13 222 157 18 208
14 223 133 - 28
15 224 113 2 28
16 223 98,8 2. 208
17 293 84,1 2 203
18 223 71.6 .23 208
19 222 60.9 n 203
20 21 | 518 2 10
% | o | ssa | 2 | 2o
2
. 28 207
% | | e | » | o | 1
25 221 24.0 % 2 100 16.4
2 SR N0 N 58l
28 220 14.7 o ggf 30 24.3 213
29 222 12,4 o e 25 25.4 215
3‘; 333 ’8'32 36| 240 o 7anuary"“2'ﬁ “1958| |
32 924 g4 [Note:: The aTtitud ‘Time: 0f: “
gg 3%675 g.gg is taken from the Racket L&Hﬂ.ch |
35 228 525 1aun‘qh€ng on Decemq -~ 01h 2%w. |
36 230 4,57 [ber.2% 9&57‘ 07 h e —
37 232 3.93 %
S B At q,am;ary 19“1958
40 241 1,86 ST me et
_— ‘Rocket Launch _
Wain TP L M A e
Isaﬁar Surfaces standardie elst
yg T l P
P H T :
. . 1 9291
150 13.3 223 12 192
100 15.8 293 13- 164
70 18,1 223 14 143
50 20.3 221 15 122
30 23.6 222 16 106
o | %0 | 3| % |- 83'9
15 | 27.9 220 19 217 71,6
10 |- 30,4 223 20 218 60.9
SR SN
Dece?ber 21, 195 23 26 366 _ 20 n: |
T R B 215 30.5 Candand e
22, S
. h 440 gg % T P
TR e
Standard Levels| | 29 225
2 530
H T p 31 238 6 473
33 241 : 36
11 212 34 212 9 328 |
12 212 |

w




‘May 18, 1958 |

Time” of -
Rocket Launch ,
H T P 03 h 50 m H T i
‘ vel 5 2%7 | 638
1 253 7 251 484
12 221 H T P 8 25 | 421
13 168 9 240 | 367
14 o 164 10 234 | 320
15 22 1 140 10 2922 1 227 | 272
16 223 122 1 219 243 12 219 232
17 24 103 12 217 | 207 13 222 | 202
18 222 90.1 I3 N7 | 179 14 2t | 172
19 422 73.9 14 218 | 146 15 224 150
s 224 66,3 15 219 | 122 16 291 197
21 223 96,9 16 219 | 103 17 219 106
22 225 48,4 17 218 85,1 i8 219 92,2
23 227 42.1 18 218 74.9 19 219 78.5
21 229 36.6 19 219 63.8 20 291 68,4
25 229 51,2 2 219 54.2 21 223 58,2
2 230 27,2 21 28. | 6.2 29 223 495
27 231 23,7 2 221 40.2 23 294 433
28 231 20,7 23 291 34.2 24 223 36.7
29 231 17.6 2 224 29,2 25 219 32.D
30 235 15.3 2 227 2.3 2 220 27'2
gt 23 133 2 28 | 211 27 220 | 287 l
ot 29 S 27 1230 18,0 28 994
> 2 288 1 9 231 15:3 29 225 |
3 244 8,41 29 22 | 12,7 30 298
5 251 7.33 2 237 10°3 31 232
36 . 257 6,38 31 243 841 32 234
3 254 3,56 32 7.00 33 234
38 256 1,73 2 T 33 ESH
39 260 4,12 3 LA 20
49 263 358 35 aa 36 <941
: S 3,05 g v ;
42 21 267N T Dﬁi—J211§L§Ei$lll§J2} 3 241
13 261 2.2 nurhgsalugrp_olj_%g_- 39 214
i 1.971n ithe range from 40 247
Main| Isobar Surfacesj 73 o
44 27
a 45 68
i ! ’ 46 269 ;
47 268 ;
Main 200 | 12.2 217 P 200
» 150 15 218 4 26
Isobar Surfaces Lo 1.9 218 30 564
70 18,4 - 218
P H T 50 20'8 219 _
30 3.6 223 TP
25 2.8 226 : . Main .
. . 20 26,3 228 Isobar Surfaces
200 i 15 | 281 231 ' T
400 7.5 10 30.1 237 .
200 9.8 5 1 303 P H 7
ol June 24, 195
100 17,2 224 Time of 700 4.9 274 |
70 19,7 225 500 6.7 254 |
00 2L 22 400 8.3 24a
RO 229 300 | 10,5 230 |
%5 2.7 31 200 13.0 222 |
AN 231 150 | 1500 223 |
oy a0l 23 H T P 100 174 219 |
0oy 32 281 70 | 1918 990 |
9 b 37 s 7 256 50 29 , 0 223 [
2 43,9 3 l 892 30 254 219 {
4 275 716 .

29
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7 June 29, 1958 \

Time of "
Rocket Launc
, H T P ,

03 h 30 m P H T
Standard Le‘ve]s_*‘, 7 252 402 400 7.0 959
2rd 8 243 351 ' 58

H T P 10 232 | 266 200 12,1 224
12 594 20 100 16.4 220
8 243 13 292 180 70 18,5 220
9 237 14 299 157 90 20,4 223
10 298 15 291 133 30 23,7 227
1 222 16 220 | 108 25 24,9 226
12 220 17 219 92,2 20 25.9 231
13 225 18 21 76,7 15 27,7 236
1t 225 19 | . 220 63.8 10} 304 240
15 225 20 223 53.1 3 36.0 251
16’ 225 21 229 45,2 ] 43,2 | . 268
17 224 22 225 38.4 49,1 278
18 223 %& 22 33.5
19 22 4 297 28,5 N AT Yara
20 923 2 227 5.3 | -July 31, 1958
gxo ggg 39 231 12; Time of
2. 2 ' 235 16.
23 224 28 237 14.6 Rocket Launchj _
24 . 225 29 238 12,4 04 h 20 m Y
25 297 30 240 10.6 e e T
26 231 31 240 9'92 | Standard Levels|
97 234 gg 249 s,oré — ;
28 236 243 7.1 H |
29 238 34 247 6,38 T P
30 239 35 249 5,56 |
31 239 36 251 4,95 l
32 239 37 234 4,41 2 767 ‘
33 240 38 258 3.84 3 668 !
34 240 39 260 3,35 4 56 |
35 239 40 260 2,92 5 495
36 239 41 261 2.60 6 491
37 239 42 265 2'32 7 367
38 238 43 268 2.06 8 320
39 239 44 279 1,84 9 579
40 239 45 276 1,60 10 537
41 239 46 978 1,43 i 197
42 238 a7 279 1,27 12 164
43 238 48 279 1.16 13 136
44 236 49 278 1,01 14 119
45 235 50 277 0,901 15 98.8
46 233 51 975 0,804 16 841
a7 232 52 975 0,700 17 739
48 230 53 276 0.638 18 220 60.9
19 299 54 977 0.569 19 215 51,8 |
50 231 2 978 0,507 20 291 441
g . 6 976 0,462 21 218 376
July 27, 1958 57 280 0,421 22 216 32,0
Time of 58 9279 0.376 23 218 979 |
e 59 o : a
. Rocket LlaunchL o o7 i 2% e
' 04.h 20 m ! 61 977 2% 295 16,4
: - " | 62 276 27 297 14.3
_ 63 274 28 230 7
Standard Levels| | o4 268 29 232 108
: ‘ B o 30 934 9,92
H. T P Main . ‘ 31 5;; 8,03
‘ 3 3 7.32
Isobar Surfaces; g;; 243 693 |
) ou 4 246 531 !
. 280 700 4 . z
; 270 609 P l i | d 35 247 4.62
5. 1 9265 531 36 219 4,02
6 261 162 700 l 3,0 ‘ 280 37 250 3,51
500 5 263




-August 12, 1958)

Time of
I r p Rocket Launch
05 h 10m
38 953 3.0 Standard Levels | |
39 256 %,66
40 259 .32 H \
41 262 2,02 T P H T P
42 265 1,76 —
ﬁ , 2)% Hg 4 265 609 6 263 484 - |
prd o3 R 5 261 531 7 258 421 |
P o Lol 6 255 473 8 252 367 |
47 271 0.881 7 251 412 9 246 320 :
prd A 0587 8 244 359 10 239 278 J
P Fh s 9 238 320 1 231 243 1
o e 0’209 10 298 275 12 298 216 |
P 0 %00 11 222 237 13 231 188
32 0 431 12 220 202 14 230 164 J
22 07976 13 219 176 15 226 140 |
2 0’390 14 218 157 16 297 119 i
o 0’978 15 216 | 135 17 226 101 !
;’6 0’943 16 219 113 18 225 88,1 |
9 0°216 17 218 95,4 19 228 76,7 |
et 0’ 1ss 18 218 81,2 20 | 228 65,3
i 0 163 19 220 63,4 21 298 55,6
o 0. 148 20 223 58.2 22 298 48.4 |
& 0" 150 21 224 49.5 23 231 42,1
s o118 22 223 42.6 24 232 36,7
o2 0’106 23 294 36.7 25 231 31,2
i 0’ 0966 2% 296 31.2 L6 233 2.6
o 0" 08a1 25 296 26.0 27 236 23,2
e 00955 26 297 9291 28 233 20,2
e 0 0634 27 297 18,8 29 241 15,0 |
05 0’0005 28 928 15.8 30 239 16,0
> e 29 299 13.3
69 0,0531 30 229 11,6 ;e -
70 0.0462 | 5 229 10,0 Main.
4 0,0421 32 229 871 Isobar Surfaces
72 0.0367 53 530 267 rraces
3 0,0320 1 34 231 6.68 ~
74 0,0278 5 ; P H T
75 0,0243 | 3 231 2.89 |
76 0.0216 | 36 230 5,13 —
400 7,4 9255 l
300 9.6 | 242
S Mair o 200 12.5 232 |
: Main ' ‘Main 150 4.5 228 |
Isobar Surfaces| | Isobar Sur‘facesg % | 1.5 226 |
50 21.9 228
p T p T 30 25.3, 232
H ‘ H 25 26,7 235
20 28,2 240
700 2.7 ey |
500 4,9 500 5.6 259 { ren. 1y .
400 6,4 400 7‘3 250 L Fime ol 5
300 85 300 9, 9234 Barkad b -~
200 10,9 200 12,0 220 {Roctpt»l:&uﬂ 5
150 12,6 150 144 217 130209 m- | |
100 14.9 100 16. 218 -y !
0 175 o 18_% 4t ‘Standard Leve],s}l
50 19.3 217 50 o1, 224
30 22.6 218 30 243 2926 H T ‘ P 1
2 935 29) 2% 253 297 ‘
20 24,8 9223 20 2.6 227 ]
15 26.8 227 15 2.4 228 1 890 |
10 29.5 233 10 31.0 29 2 758
5 34.6 247 5 36,2 230 3 653 |
2 41.0 262 4 569
1 46,0 273

31
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p H T P
, P H T
H T
71 0,0582 26 1 | 1.3
484 ! 0,0501 27 596 1279
0 412 72 0,0431 28 2 10T
b 343 73 0,0376 | 29 201 %h
z 63 s 010327 30 2 700
5 557 7 0,0285 | 3l 21 %
2 193 78 0,0245 32 243 4762
10 160 m 0,0216 | 33 20 | a8
1 33 78 0,018 34 25 335
12 200 L. 79 10164 3 259 35
13 205 110 80 0, 36 262 2,9
14 205 9? % 37 266 gvgg
ool & Main . 1B | @) oz
10 204 2.2 Isobar Surfaces | 578 206
13 23 | 47! ' 41 282 1.76
19 - 201 40, g T 12 284 1,53
20 202 83,2 r H 43 284 i.40
21 2 200 44 283 T
22 207 280 45 280 i
23 210 27.4 850 1,3 48 277. 0.0
24 214 LA 0 26 P 276 4
25 219 148 o 4,9 48 279 0‘70‘,,
2% 223 12,7 "CO 6.1 49 280 0,653
o7 225 1.5 0 78 <0 280 0,556 |
28 228 3'35 500 9,8 b
3 o 6.68 150 e 9205 g Main
31 238 ;‘giﬁ ’7’8 15.7 205 Isobar Surfaces
32 o 4,21 50 | 17,8 203
33 583 3.71 30 | 207 204 H T
34 248 397 55 21’8 206 P
35 22 558 20 | 21 211 '
36 220 2.69 15 24,9 219 00 0 930
37 oo 245 0 | 275 2 10 5 247
38 265 5 99 5 3109 241 5 32,6 P
39 269 "2 2 40,1 275 - 9 40,0 a7
40 o7 178 443 1 45.6
2 78 ,
B | o L33 March 12, 1959 October 20, 1959
43 RE Time of : Time of -
a4 0.988 Rocket Launch Rocket ,La_mnch
16 9.861 17 h 40 m 15-h 15'm
47 65 Standard Levels
0.658 Standard .
o 0.09% | IStandard Levels : |
0,518 . PJ
5 . T
20 0402 |7~ r P H I ‘
2 0.412 |
53 8’?;37 6 243
o4 0,292 10 210 2 239
59 0,263 | 11 911 g 295
26 0240 | 19 912 9 25
27 0.216 | 13 210 10 207
8 0,199 14 212 1 207
59 0.180 15 209 09 213 |
6o 0,168 | 15 210 5 212 i
61 0,153 17 210 1 212 f
62 0,141 18 210 e 215 |
63 0,129 19 209 16 214 |
b4 0.117 1 99 209 17 305
65 0107 | 9 209 1 515 |
66 0.0966 | 29 208 19. 215
67 0.0881 | 53 26 o0 215 i
68 0.0767 | 24 208 ) 214 |
39 106 5 212 ‘ |
o 0,0668 | o5

~
w
(o]

|



" Roc¢ket Launch, ,
H T P H T i ROCKET it LI
. ‘ "10 h 00w E
2 213 . 52 22 Standard Levels |
24 219° ’ 34 242 I -
25 2.6 35 249 A | T l P
2 28 36 254 :
97 292 37 259
2 992 : 38 263 5 9252
29 295 39 267 6 242
30 25 | - 40 270 7 234
31 2% ne 971 : 8 295
32 27 | 42 271 - Y 215
33 228 : 43 272 10 20 | .
34 230 a4 | 273 1l 208 |
.35 231 45 273 12 . a12-
36 232 , 46 273 13 211
3 235 47 272 14 - | 210
i Siover sz, 1oso| | |
3 2
40 240 0ct$§er %3,_}19,59 17 211
41 242 - time oFf. © . . 18 213
12 243 . Rocket Lautich 19 212
43 246 v 18 h EE m 20 213 | ‘54,3
44 251 0.0 _ 21 213 | 47.3
45 255 Y. 22 211 40,2
6 |27 23 215 | 35.1
47 238 24 218 | 29.8
18 258 ' 25 221 | 25.4
19 260 , - 2% 221 | 22,1
50 -1 260 ; 095 27 21 | 18.8
51 - 263 | S o 1 28 2% | .16.0
52 263 g | = 20 228 | 14.0
T - . 229 | 12
October 22, 1959 19 2 | 3 231 | 104
. -Time -of 12 216 52 232 0 &8
Rocket Laanch 1 13 | 216 R - 23 | 668
: 11 - h 55 mo 15 213 35 | 240 5,69
| o | 6 o2 | 2 | e | 4o
Standard Levels |f 17 210 : 38 230 3.35
19 I : 39 297 2.78
: -1 2 25 42 231 | 1.3
19 266 ‘ 23 218 : 43 2 L
i 216 24 | 28 41 - |
: 45 215 0.861 |
2 214 2 218 ) |
13 915 26 918 46 246 0,716
| 214 97 28 . | 47 247 l 0,609
15 214 28 219 ' }
16 215 29 221
17 217 30 223
18 216 31 2
19 216 32 929
20 217 3 225
91 219 ‘ 34 229
2 218 35 932
6 | o w0 |31 |
5 | 219 38 235 6.65 o 25.9 218 |
% 220 39 26 | 5.5 o 9.2 a
a 222 ] 40 238 4.4 2 26. § 221 !
23 2%6 41 242 3,67 e 28.5 227
N 296 42 247 2708 0 31,2 231
30 295 43 953 2.54 3 3.9 | 243
3l 295 44 260 2,91 2 40,7 226
b oo e 1 44,1 242 |




‘December 3, 1959) o N -
~ Time of | '
Rocket Launch |
h 04 m 42 23 1,03
12 43 211 0.881
: 44 243 0.750
‘Standard Levels 45 245 0.638
—— —_— 46 245 0,543
H - p 47 242 70,462
' - Main
_ Isobar.Surfaces
2 261
3 954 T
4 246 P H
5 241
6 236
. 70 17,9 211
: %‘33 50 199 | 212
o 513 30 22.8 212
10 e 25 23,7 212
1 e 20 25,9 215
15 510 15 26.9 290
13 500 10 29,3 225
11 200 5 33,6 235
s Sto 2 38.7 233
16 208 _ 1 42,1 233
ig 3(1)(1) ggé - December 3, 1959
19 213 | 8.2 Time of
2 913 48.4 Rocket Launch
21 212 41.2 : B
22 210 34,2 14 h 28 m.
23 212 29,2 S _
24 211 24,3 Standard Levels
25 214 20.6 > -
26 219 17.2 v T
27 221 14.6 H. P
28 224 12.4
29 995 10,6
30 226 | 9.0l 1 o
31 229 7.67 15 Tt
32 231 6.53 11 21
33 234 5,56 T 209
34 236 4,62 10 511
35 23 3.84 17 313
36 236 3,12 18 215
37 235 2.66 19 Sh
38 233 2,16 - % 219
39 233 1,80 5] 51
41 236 1,22 53 513

OO OT O
=D TR
L

o o
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TABLES
OF DATA FROM ROCKET PROBES ON THE SHIP

1957 - 1958
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of La -Site
¢= 65° 2(3'

[ 4

Décember 31,

. ‘Pime of

Rocket Launch
12 h.10m
Coordinates -

of Laugch Site |
T = 665267048
A< £ GQONGLOIVE.

Standard Levels

1957

February 2,

H T P
27 240 32,0
28 242 24,3
29 242 20,2
30 249 16.8
34 245 14.0
32 247 12,2
33 248 10.6
3 250 9.22
35 250 8,03
3 250 7.16
37 253 |.. 6.31
38 257 5,56
39 260 4,95
40 263 4.36
1 266 3,84
42 268 3,46
43 271 3,12
14 273 2,78
45 275 2,45
4 277 2,16
47 976 1,93
48 278 1,72
49 280 1,50
90 1,19
S Main
Isobar Surfaces|
P H T
25 28,0 242
20 29,92 242
15 30.6 244
10 33.3 249
B 38,9 260
AL
anuary 20, 1958
Time of ,'
Rocket ‘Launch
20 W'1s m
Coordlnates

A= 120932'E.

H T P

7 234 431

8 227 376

9 226 327

10 232 285

11 3 247

12 231 213

13 231 184
14 231 160

15 . 231 138

16 232 119

17 233 101

18 233 87.1
19 233 73,2
20 234 62.3
21 236 53,1
22 236 45,7
23 235 39,5
24 235 34.1
25 235 29.2
26 238 25.4
97 | 240 21,6
28 242 18.8
29 245 16,0
30 247 13,8
31 247 11,7
32 247 10.1
33 249 8.61
34 252 7.32
35 255 6,31
36 257 5.37
37 262 4,62
3 267 3,93
39 269 3,39
40 272 2,92
41 217

Note: The launch

'has been computed
-f»om the attitude

of the launch on

Time of
Rocket Launch

“00°h 26 M
Coordinates of
Launch Site
= BTOLLTS
hﬁkmﬁnaolzfz

Standard Leyels |

195@

Standard Levels

" T Jo)
¥ ‘ 247 H62
6 240 490

~January 19, 1958.
; Main
‘Isobar  Surfaces
p H T
500 6,0 240
400 7.5 229
300 9,7 231
200 12,4 201
150 - 14 .4 231
100 17,0 233

70 19,3 233
50 21,5 236
30 24,9 235
25 26.1 238
20 27,5 241
15 29,5 246
10 32,0 247 -
5 36,5 260

H l T P
4 248 645
5 245 556
6 ~237 484
7 229 424
8 222 367
9 219 3920
10 228 278
11 234 243
12 233 211
13 233 184
14 233 157
15 235 135
16 234 117
17 234 101
18 237 85.0
19 241 72.0
20 240 60,9
21 240 51,3
22 240 44,4
3 240 38,4
24 240 33.1
25 237 28.8
26 238 24.9
27 240 21.6
28 242 © 18,7
29 243 16.0
-30 244 13.6
31 244 11,7
32 244 10,1
33 245 8.50
34 248 7,29
35 250 6.14
36 252 5,31
37 253 4,52
38 254 3,89
39 256 3,35
40 257 2.88
41 260 2,48
42 263 2,11
{ . Maip
ISObar Surface
P H l T i
|
500 5,9 238 |
400 7.4 225 |
300 9,5 223,
200 12.3 233
150 14,3 - 934
100 17,0 233
70 19,2 241 |

~
=
'__I

|



p | H T
50 21.3 239
30 24,8 237
25 26,0 238
20 27,5 241
15 20.4 244
10 32,0 244
5} 36,4 252
February 10,1958
Time of
Rocket Launch
@0 W YTy

Launch Site
$ = §9°ygtg.
_A = 161952'E

|
|
Coordinates Off
Standaré Levels |

H T P
2 258

3 252

4 248

5 241

6 237

7 233

8 230

9 230

10 233

11 23

12 235

13 235

14 233

15 233

16 235

17 234

18 234

19 234

20 234

21 234

22 233

23 232

24 233

25 235

26 236

27 236

2 237

29 239

30 242

31 243 12,2
32 244 10,3
33 245 8,81
34 247 7,41
35 249 6,38
36 252 5,49
37 254 4,78
38 257 4,21
39 261 3,66
40 264 3,24
11 265 2,92
49 266 2.63
43 269 2,37
44 277 2,13
45 o 1,95

\

"7 Main
_Isobar Surfaces |

A_= 171°06'E

10 32,1 244
5 36,8 253
February 16,1958
Time of
Rocket Launch
20 h 06 m.

Coordinates of J
Taunch Site ,,/
$ = '48°01'S /

o~

$tandard Levels |

P i i Ti

: i

300 10,7 228 \
200 12, 217
150 14,4 223
110 16,6 223
70 18.8 224
50 20.8 224
30 24,0 228
25 25.2 220
20 2.6 231
15 28.5 256
10 30,9 240

March 9,1958

Time of
Rocket: Launch
16 h 30 m

”Coordlnates'of‘

Launch Slte.

¢ = 38°53'S"
- A g

142“0&’E

Standard DGVels

H T P

6 609

7 256 537

8 250 462

9 9242 398

10 233 335

i1 226 282

12 220 234

13 217 195

14 219 160

15 220 133

16 220 1

17 222 94,4
18 293 79,4
19 . 224 67,2
20 222 56,9
21 924 47,8
992 225 41,2
23 226 35,1
24 228 29.8
25 229 25,3
2% 230 21,6
97 232 18,8
28 236 16,0
29 237 13,9
30 239 11,7
31 240 10.1
32 241 8.50
33 242 7.24
34 244 5,96
35 245

36 248

37 251

38 256
; Main
Isobar Surfaces
| ou \ r
500 ' 7.6 l 252
400 8,9 243

H 5 T P
3 282
4 277
) 269
6 262
7 255
8 247
9 239
10 230
11 223
12 222
13 221
14 216
15 215
16 214
17 212
18 212
19 215
20 219
21 224
22 225
23 225
24 207
25 228
26 228
927 233 i
28 233 !
29 234 !
30 238 |
31 241 f
32 243 i
33 244 !
34 244 |
35 245

37
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" March 15,

1858
Time of
Rocket Launch
O4 h 54 m
Coordinates of
Launch Site

¢ = 43°15'g
,A = 160°15'E

Standard Level ‘
H T P

3 260 692

4 256 616

5 255 549

6 250 484

7 242 422

8 234 371

9 225 324

10 223 282

11 225 243

12 225 209

13 226 182

14 224 155

15 223 133

16 224 113

17 223 96,5
18 222 82.2
19 222 70,0
20 222 . 59.6
21 226 50,6
22 226 43.3
23 228 37 6
24 229 32,8
25 228 28,5
26 232 24.8
27 234 21,7
28 235 19,1
29 238 16,5.
30 238 14,4
31 239 - 12,7
32 240 11,1
33 240 9,65
34 243 8,41
35 245 7.33
36 244 6,38
37 245 5,62
38 247 4,96
39 250 4,46
40 254 3,97
41 256 3,59
42 . 3,28

‘ Maln

Isobar _Surfaces
P H T
700 3,0 260
500 5,8 252
400 7,4 239
300 9,6 222
200 12,3 225
150 14,3 224
100 16,7 224

P H T H T P
70 19,0 222
50 21,9 296
30 2.6 229 H 1
25 | 260 231 1 130
2 27,6 234 15 Tt
15 29.8 238 16 94 .4
10 32.7 240 17 7974
5 38,0 247 18 67.6
March 18, 1958 19 50,6
Time of 20 51.8
21 44.6
Rocket Launch 29 384
03" h ‘29 m pe 23 32.8
y i 2% 281
T 2 25 243 |
Launch Slte 26 2,7 !
7053’8 27 17,7 |
Ly 28 15,5 |
. 29 13,5 |
30 11,9 |
31 103 |
32 9,01
33 7.85
2 13,5 % 2%
30 12,3 36 5.18
31 11,1 37 4.44
32 9.73 38 384
33 8.50 39 3,39
34 7,41 40 2,98
35 6.42 41 2'67
36 5.56 42 2.37
37 4,73. 43 2']3
38 4,08 44 1,92
39 3.51 45 1'73
40 2,97 "
41 253
. Main.
Isobar Surfaces
F, Main .
P l H T Isobar 8ur?aces
1
10 31.7 P H T
5 1 368 | . /
March 27, 1958 7
Time of . [
, Rocket Launch 200 11,1 |
17 00" @ |
Launcb ‘Site 50 ggz i
. )
;-Q 67°26*S 25 24,9 |
20 96,2 |
o 15 98.3 r
10 3.1
H T ' P 5 36,3
2 13.6
10 l 237 |
11 206

~
=
w



[March 31, 1958 April 1, 1958 “April 2, 1958
} Time of Time of h Tlme of o
Ryocket Launch Rocke‘t Laune - Rocket Launch-
; A T % 07 h 45 m
h: s Y Coordinatea o
- AR ‘Launch Site’
E [+ ]
¢ = 7°17's ¢ = 67°26'S ¢ = 6901395
A = 173°30'E A = 180°W
Standard Levels| Standard Levels |
H T P H T P H T P
] . 4 248
I 253 5 244 2 266
1 ok 6 241 3 259
12 ' 163 7 233 4 255
13 141 S 229 5 950
11 119 9 229 260 6 243
5 102 10 229 224 7 236
i 86,1 11 239 193 8 230 4
17 e 12 228 168 9 226 260
18 €30 13 228 144 10 228 232
19 037 14 226 126 11 232 202
%0 45.7 15 226 1u8 12 232 174
21 489 16 225 92,2 13 231 150
39 334 17 295 78.5 14 231 127
b 53°5 18 226 66.8 15 230 110
51 551 19 225 57,6 16 229 93.3
5 Qf'ﬁ 20 225 48.9 17 228 78.5 |
% ‘ 8’8 21 224 41,7 18 9227 66,8
57 6 292 221 35.5 19 226 56.9
58 : 120 23 221 30.5 20 295 47,8
29 15'9 24 221 26.3 21 224 40,8
g 105 25 219 22.7 22 224 34,6
b 001 26 220 19,2 23 205 - | 29.4
55 25 27 220 16,5 2% 225 24.8
33 6'84 28 291 14,0 25 226 20,9
53 98 29 221 12.0 26 226 17.7
35 Z 4 30 290 10,2 .} 27 995 14,9
36 4’63 31 221 8,70 28 294 12,7
37 it 32 221 7.41 99 295 10,8
58 3166 33 222 6,31 30 225 9,22
? 381 34 224 5.42 31 296 7.85 |
10 204 35 228 4,68 32 226 6,76 |
4l : 567 36 229 4,02 33 22 5,8l
37 230 3,51 34 228 5,13
3 231 3,09 35 228 " 4,52
39 232 2,72 36 229 4.03
40 233 2.43 37 231 3,59
e ~ 1 4l 234 2,13 38 232 3,20
Main | 42 234 39 234 2,98
Isobar Surfaces . 4*3“_L 238 L i(l) %‘gg %%g
' . : Maln 42 2,13
P H T Isobav Surfaces
l
i " d i1 bar.$ FFace
200 10,5 so u ? es
igg 12.6 200 10,7 230 |
15,0 150 12,8 %28 T
76 | 17.4 100 15.4 296 P ’ H |
50 19.5 70 17.8 225 :
30 22,8 50 19,9 225 g
25 241 30 23,2 221 200 11,0 232 |
20 25,5 25 24,4 220 150 13.0 TR
15 27,6 20 25,8 220 100 15,5 220
10 30,2 15 27.6 220 70 17,7 228 |
5 35,5 10 30.1 220 50 19.8 225 |
5 34,6 207

32



4Q

Main

‘ 1 e B -s l
p H T ISG?%P. surfaces | H T p
: P H T
30 22,9 | 224 37 219 -
. . : | [ ' .40
15 | 270 | 25 200 1 108 1 225 40 | 228 | 207 |
150 12,4 22 : ‘
5 34,3 | 228 ; . .
_5 1843 70. 17,3 | 226 |
April 21, 1958 50 19,5 921 L . )
Time of 2| 2y 27 Wi |
4, .
Rocket Launch 2 P 218 Isob&r SurfaCesJ
08 h 48 m 15 27,4 - 216 .
. ‘ P H T
Coord1nat§s of lg ‘ %3:? %ég o
Launch Site 2 39,6 . 228
= [} ' e ‘
$ = 66 .22 S Aprll 23, 1958 400 6.8 931
A B 128° 03" W R, . Time. of 300 86 | 226
Standard Levels "» | chket LaunCh 'I’gg {:13:8 ggé .
' , h 100 15,4 223
0 061 ‘hﬁ‘ww**’&ﬁ*ﬁ' : 30 236 218
3 257 ¢ B5O41E ¢ % 343 216
4 | 249 2109086 | 22| 28
[ 246 - - - o W -
0 Tt ard Levcls 10 30 4 212
& 240 : 5 | 346 | 26
8 228 275 H T P . 40,
9 223 239 4 v Ty
10 | 225 . 2n o
11 226 | 184 668
12 226 | 158 595
13 226 | 138 518
14 228 | 119 452
e | 7| . i it 4
17 a7 17 978 ?ﬁg,g
18 295 62,4 237 0 = Bl
19 222 53,0 202 A= 109°10 'JLT
20 220 45,7, 172 Standard Leve
25 gxg 32,; 13& :
2 2 34, 126 .
23 217 29.2 107 H r .- ! P
24 216 25,1 91,2 o
25 217 21,9 78,5 : T
26 215 18,5 68.4 3 . 253 :
27 216 16,0 59,6 4 |- 247 631
28 216 13,6 51,3 5 | 239 556
29 216 11,5 44,1 - 6 234 | 490
30 215 9.77 38,0 7 229 | 422
31 215 8,4l 32,8 8 225 | 367.
32 218 | . 7.08 28,1 S99 312
33 218 5,96 24,5 10 9981 ‘269
34 220 5,01 20,9 11 o298 | 2929
3B | 222 4.21 17.7 12 228 | 195
36 226 3,58 15,2 13 - | 228 | 168
37 299 3,05 12.9 14 | 2% 143
38 298 2.60 10,8 15 226 | 124
39 296 2,21 9,16 16 226 | 106
40 229 1,88 7,66 17 | 224 90,1
41 231 1,64 6,42 18 1293 75,8
42 . 236 1,43. 542 | 19 | 9222 64,5
43 242 1,26 4,63 20 2922 55,6
44 247 1.13 3,8 | 21 222 47,8
45 . 250 1,06



April 28, 1958

5 ‘i, Time of .
: I Rocket Launch
CH T - NEN I 7 St N B - 10.h.00 m,.
i . e Coordinates of
R e - 1 Laenéh §ite
2 221 40,8 o :
23 220 | 34.2 8 222 1+ 331
2¢- | 219 | 29.9 9 218 | 282
25 219 | 24.8 10 21 | 240
2% 218 | 21,3 1 921 | 204
97 . 217 181 12 223 | 178
28" 217 15,5 13 22 | 150
- 29 216 13.2 14 2 | 129
30 217 11,2 . 15 222 | 1il -
3t - a7 9,54 . 16 24} 4,4 5 244 ¢
32 219 8.13 17 222 79.4 6 234
33 219 7.00 18 21 66,8 - 7 22 .-
34 220 5,96 19 | 21 56,9 8 | 29 |-
35 -221 | 506 20 | 219 48,4 9. 23 | 260
¥ |21 | 21 20 41.2 10 22 | 23
37 223 S22 220 .| 5.7 | 218 | 199
38 225 23 219 30,5 12 220 170
39 226 24 | 219 26,3 13|22 1 146 |
40 231 25 29 | 2.4 <14 2200 | 124
41 237 % | 28 19.1- 15 220 17106 |
42 247 ‘97 216 16,4 | 16 220 1 91,2 |
‘ 28 206 1 14,0 ) 17 218 1785
. 4 29 |26 | 1200 18 | 216 | e84 |
T T Rate 30" 217 10,2 F 19 | 218 59,6 |
1sopar Surfaces 22 T4 ¢ 21 3,
ot .x‘qﬂ Stol 21 33 241 6,38 Jre2 | 28 49.3
N ‘ 3% | 2| 52 s | % 3.3
P H T B | 2 | 46 12w | s 9’8
: 36 27,01 3.93.°4 95 | 219 5%
- a7, 20 .33 |2 | 219" Ji209
4001 7,4 227 1 38 3t 2,9 ) 27 216 ..1-.201
300 1 9.3 225 39 231 2,51°) 28 .1 %16 17,6 |
200. |- 11,8 | 228 .| 40 237 2,27 '} 29 28 151503
150 13,8 226 41 ] 242 2,00 | 30 | 218 133
100 16.3 225 - o S e e ER s
70 18,5 223 : 32 22 1977
50 20,8 | 992 S8 | a9 | 841
30 23,9 219 34| 225 |7.716
25 25.0 219 B 12l 616
20 26,4 217 36 | 2% .1 530
15 28,2 217 — i 37 2297 |- 4,52
10 30.7 218 T Main. .. - 38 231 |7 .3.89
5 35,2 221 i;fﬁbf CSuprfaces| | 234 1 3.34)
Apri} 26, 1958 isobar-suriaces 40 237 |- 2,88
SPTRe 20y 2300 % B b 2s
o e of .- 42 2,21
| ' Rocket Leunch| | P H T e —
l v ﬂ'g .,h‘ 59’)“ “ - R . . |
S e e h T ) ’f 500 | 5,2 10 240 |
o= soosmra e | w0 | es | =
9= 60°2878 . 300 |, 8817217
Tk e ipeo gy 200 1.t [ 22t L
B ¥ 2t d - Lave.] 150 13,0 222 T N
R : 100 156 1 - 22 1 900 | 10,9 | 217
H | 7 p. ‘70 17.8 222 150 |- 12,9 .| 221
50 | 19.9 219 100 154 1 220
-30 23,2 .1 219 70 1 17,8 216
» : 2.1 2434 219 | 5. | 204 | . 215!
3 | 952 ' 20 25,6 218 30 24,0 218
4 247 569 15 2.6 216 25 [ 25,4 | 922
5. 249 507 16 3.0 217 20 27.0 216
6 | 93 441 5 34,6 226 S R - 18 S A3 1 \
7 229 - 384 2 41,0 242 10 31.8 222
5 36,4 225 !

4L



g o P Main |
- JISQbar Surfacei'
P H T S
|
# i
N : 100 16.0 221 ,P A ; 4
¢ = u9°12'S 70 ég,a, ) 22%_'
A= logozglu 80 ,3 22 -
30 23.6 24 .| 70 19.4 219
St‘“da"d Levels 2% | 249 | 9% 50 | 21.6 217
20 26,4 224 | 30 2%.9 216
H T P 15 28,6 223 25 2, 1 215
10 31,4 296 27.5 222
5 36,3 230 5 29,6 227
2 42,6 243 10 32,1 227 1
' 5 36,6 241 |
. 2 42,5 264 |
“May 3, 135“8’ .~ May 5,71958 ‘1
‘ Tlme of . ""I!ime«of o !
' Rocket Launch_ Rocket Launch 1

‘11 R WSsTR
Coordlnateo "’of

, 28, -
v 24, 9
18 o
. 18,¢ 223 . 12
' 14,1 3 13
30 423 12,2 16 223 | V14 s
31 225 10.6 17 s 15 215
32 - 997 9,22 18 219 | 88,1 | 16 | 216 -
33 228 8,04 19 218 74,1 17 214
4 228 6,92 20 218 63,8 18 214
35 229 5.96 21 215 54,2 19 217
36 230 5,18 22 219 46.8 20 220
37 230 4,52 | 23 218 39,7 21 218 |
38 231 3.89 24 216 34,2 22 217
39 232 3,34 25 217 29,2 | 23 219,
40 - 235 2.88 2 214 25,1+ | “24 - 204
41 237 2,51 27 220 21,6~ 25 225 :
42 240 2,19 28 o2 | 188 o6 | o7 |
43 249 1,92 29 - 26| 16,3 226 |
30 121 | 14,1 p 927 e
3 - 226 12.0 29~ 1931 N
11 .32 227 | 10,3 | 30 233 -1 136 |
oo |l 8 22 8.8 I 3 | 2337 119 |
dces || 3¢ 232 7,49 1 32, | 238 \'h01 |
RN N ) 235 6.38 | 33 26 | 870 |
36 - 240 5,42 34 239 7.41
P H T 37 242 4,62 | 35 243 6,30
38 246 3.93 | 3 247 0 5.37 |
39 252 3,38 37 249 4,62 |
. .40 56 - 2.88 38 . 250 3,93 |
500 5,7 251 -4} . 260 2,48 | 39 251 3,38 |
200 | 7.4 242 42 263 2.16 40 254 2,92
300 9.4 230 .43 266 1.88 | 41 257 2.51 |
200 11,7 212 44 271 1,68 | 42 | 93 2.16 |
150 13,6 220 : 43 971 1,88

~

|
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iy

T P H- T € H-. - T P
13 222 184 12 230 216 L
14 216 - 160 S & S 230 182 8 254
16 211 119 - 15 126 '#07- . 939
17 213 101 16 105 ; 11 ’ 231
19 211 73.3 18 70.8 13 90
20 218 62.4 19 - 59,6 - 14 218 157
21 221 53.0 20 219 50,1 15 .. 906 133
22 224 © 45,2 21 221 42,6 16 ‘004 | 1to ‘
23 227 39.3 22 222 36.3 - '17 205 E 91.2
24 227 33.8 23 222 30.5 18 207 74'9
25 227 29.2 24 22. 1 25,7 19 209 -62’4
26 232 24.8 25 . - 225 . 21,9 90 - 215 A 51'8
28 234 18,4 27 213 16.0. .99 9290 . 3’5'4
29 235 15.9 28 . 2350, 14,0 23 - - 991 o ‘129'8
30 242 13.5, 29 . 238° 12,2 94 ‘299 ' '25'3
31 241 11,6 - 30 243 . 10.5 25 297 21 '3
32 239 9,88 3 248 s 9,22 26 938 | T 18.1
.34 . 245 . 7.24 33 241 07,08 28 937 »”‘|333
238 1200 | 542 L 38 . ‘,._‘m,.:: : 19,
3T 252 U462 ) o 31 ’
38 |2 | 397 F
.39 255 338 33
‘4] 270 - - 9.57 " 35 '
; « 37’
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uly 21, 13958
Time of % S .
‘Rocket Launch', — to T ain o]
709 R 80" W . oy ‘Iséia";ff ‘Supfaces
; e . Isebar. furfaces
I Coordinates .of H T p f.,b;_;f ;h__-mf-;, ]
4y bunch Site [ .
U B R A 7 88,1 p H T
x = 2u939'W || 18 74,1 '
e RARE 2 51,
Standard Levels /)| 21 | | 3l2
3% 38'8 500 5,9
H. I T l P 2% 36:0 400. 7:5
: 25 21,3 300 9,6
. 2% 17.7 200 12,2
5 556 27 14,8 150 1 14,0
6 | 490 28 1 1202 100 16,2
7 1 431 | 29 10.1 70 | 18,3
.8 ! 376 30 8,22 50 20.3
9 327 3l 6,84 30 23.2
10 , 282 32 5,81 25 | 24,2
1 243 33 5,01 20 1 25,3
12 206 34 4.4 1571 2.9
3 1 . 176 35 3,93 10 29,0
14 . A 148 - 36 3,54 o 33,1
15 |- 1124 37 - 3.24
16 105 ‘




